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(57) ABSTRACT

The present disclosure discloses a positioning graphic com-
ponent for substrate detection and a method of manufacturing
the same. The positioning graphic component for substrate
detection comprises at least two layers of metal layer patterns
and an insulation layer placed between any two layers of
metal layer patterns. The present disclosure solves the prob-
lem of the occurrence of an incomplete positioning graphic
component due to incomplete coverage by the insulation
layer in processing TFT LCDs, thus improving the yield.

10 Claims, 4 Drawing Sheets
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1
POSITIONING GRAPHIC COMPONENT FOR
SUBSTRATE DETECTION AND METHOD OF
MANUFACTURING THE SAME

The present application claims benefit of Chinese patent
application CN 201410274153.5, entitled “Positioning
graphic component for substrate detection and method for
manufacturing the same” and filed on Jun. 18, 2014, the
entirety of which is incorporated herein by reference.

FIELD OF THE INVENTION

The present disclosure relates to the field of manufacturing
of thin film transistor liquid crystal displays, i.e., TFT LCD,
in particular to a positioning graphic component for substrate
detection and a method of manufacturing the same.

BACKGROUND OF THE INVENTION

The development of the industry of TFT LCDs (Thin Film
Transistor Liquid Crystal Displays) and intensified competi-
tion thereof render maximization of glass utilization effective
for improving product competitiveness. In order to improve
glass utilization, a mask plate should be designed adjacent to
edges of the glass as much as possible.

A positioning graphic component (such as a cross), as an
auxiliary process structure arranged on a glass substrate, is
usually placed on an outermost side of the glass substrate.
FIG. 1 shows a glass substrate having four crosses respec-
tively provided on the four corners therecof Positioning
graphic components are substantially used for aligning vari-
ous detection devices with the glass substrate in the processes
of detecting defects, measuring sizes, film thickness, and line
width, testing electric performance, and cell and assembling,
etc.

Positioning graphic components in the prior art generally
have a monolayer metal structure, which will be explained by
taking a cross as an example. As indicated in FIG. 2, the cross
is patterned during formation of a first layer of metal film in
manufacturing an array substrate. An silicon nitride insulat-
ing material 22 is deposited on the patterned cross 20 via the
chemical vapor deposition, wherein the silicon nitride insu-
lating material 22 is capable of protecting the cross 20 from
being etched in a subsequent etching step.

In actual manufacture of the positioning graphic compo-
nent, however, the following problems might arise. Due to the
restriction of chemical vapor deposition devices themselves,
itis impossible for a filming area obtained from the devices to
cover the edges of a glass entirely, which causes a portion of
the positioning graphic component that has not been covered
by the insulating film to be etched in subsequent procedures.
Thus, the positioning graphic component may be incomplete.

FIG. 3(a) illustrates the positioning graphic component 20
patterned during formation of the first layer of metal film;
FIG. 3(b) shows deposition, on the positioning graphic com-
ponent 20, of the silicon nitride insulating material 22, which,
however only covers a right portion of the positioning graphic
component 20; and FIG. 3(c¢) shows the positioning graphic
component after etching, from which it can be clearly seen
that a left portion of the positioning graphic component with-
out the protection of the insulating material is etched.

In lack of a complete positioning graphic component that
can be used by a detection device, the glass substrate would be
processed as waste, thus causing unnecessary losses in the
production.

As a result, due to the above problems existing in the prior
art, it is in urgent need in the process of manufacturing TFT
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2

LCDs to find an effective solution for preventing an incom-
plete positioning graphic component.

SUMMARY OF THE INVENTION

To solve the above problems, the present disclosure pro-
vides a new positioning graphic component for substrate
detection, comprising: at least two layers of metal layer pat-
terns and an insulation layer placed between any two layers of
metal layer patterns.

In one embodiment, the positioning graphic component for
substrate detection further comprises an insulation layer cov-
ering an outermost layer of the at least two layers of metal
layer patterns.

In one embodiment, the metal layer pattern includes a
Cross.

In one embodiment, the at least two layers of metal layer
patterns are of the same size.

According to another aspect of the present disclosure, it
further provides a method of manufacturing a positioning
graphic component for substrate detection, comprising at
least the following: Step (1): depositing a metal material on a
substrate to form a first layer of metal film; Step (2): coating
a photoresist material on the first layer of metal film, and
transferring a pattern on a mask plate to the photoresist mate-
rial; Step (3): etching a portion of the first layer of metal film
that is not covered by the photoresist material; Step (4):
removing the photoresist material to obtain a first layer of
metal layer pattern; Step (5): depositing an insulating mate-
rial on the first layer of metal layer pattern to form a layer of
insulating film; Step (6): depositing a metal material to form
a second layer of metal film on the insulating film; Step (7):
coating a photoresist material on the second layer of metal
film, and transferring the pattern on the mask plate to the
photoresist material; Step (8): etching a portion of the second
layer of metal film that is not covered by the photoresist
material; and Step (9): removing the photoresist material to
obtain a second layer of metal layer pattern, wherein the
graphic component at least comprising the first layer of metal
layer pattern, the second layer of metal layer pattern, and the
insulating film is used as the positioning graphic component
for substrate detection.

In one embodiment, the method further comprises depos-
iting an insulating material on the second layer of metal layer
pattern to form a layer of insulating film.

In one embodiment, the pattern on the mask plate com-
prises a cross.

In one embodiment, the method further includes the step of
etching the portion of the first or second layer of metal film
that is not covered by the photoresist material through wet
etching.

The present disclosure has brought about the following
beneficial effects.

Through using the positioning graphic component having
at least two layers of metal layer patterns, the present disclo-
sure can solve the problem of the occurrence of an incomplete
positioning graphic component due to incomplete coverage
by the insulation layer in processing TFT L.CDs, thus improv-
ing the yield.

Other features and advantages of the present disclosure
will be illustrated and become partly obvious in the following
description, and be understood through implementation of
the present disclosure. The purposes and other advantages of
the present disclosure will be achievable or obtainable
through the structures as indicated in the following descrip-
tion, claims, and drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows the locations of positioning
graphic components on a glass substrate;

FIG. 2 is a cross-section view of the monolayer metal
positioning graphic component as shown in FIG. 1 with ref-
erence to line AA";

FIGS. 3(a) to 3(c) are flow charts of partially etching the
monolayer metal positioning graphic component;

FIGS. 4(a) to 4(g) are flow charts of the method of manu-
facturing a positioning graphic component for substrate
detection according to one embodiment of the present disclo-
sure;

FIG. 5 is a cross-section view of a positioning graphic
component for substrate detection according to one embodi-
ment of the present disclosure; and

FIG. 6 is a cross-section view of a positioning graphic
component for substrate detection according to another
embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The embodiments of the present disclosure will be further
explained in connection with drawings, whereby the proce-
dures can be fully understood and therefore implemented as
to how the present disclosure solves the technical problems
by using the technical means and achieves the technical
effects thereof. It should be noted that, as long as there are no
conflicts, the technical features disclosed in each and every
embodiment of the present disclosure can be combined with
one another in any way, and all technical solutions formed are
within the scope of the present disclosure.

The following embodiments are explained with reference
to the appended drawings specifically illustrating implement-
able embodiments of the present disclosure. Direction terms
used in the present disclosure, such as “upper”, “lower”,
“left”, and “right,” refer to respective directions relative to the
drawings. Hence, the direction terms used herein are intended
to explain for understanding, rather than to limit the present
disclosure.

Moreover, for the sake of clarity, the sizes and thickness of
the components indicated in the drawings are not illustrated in
scale, and the present disclosure is not limited to this.

FIGS. 4(a) to 4(g) are flow charts of the method of manu-
facturing a positioning graphic component for substrate
detection (hereinafter referred to as the positioning graphic
component) according to one embodiment of the present
disclosure. The steps of the embodiment will be explained in
detail in conjunction with FIGS. 4(a) to 4(g).

It should be noted that for the sake of convenience, only the
method of manufacturing the positioning graphic component
comprising two layers of metal layer patterns will be
explained. Nevertheless, it can be easily understood that
under certain circumstances, the positioning graphic compo-
nent can, for example, be designed as having three or more
metal layer patters as required.

In Step (1), a metal material is deposited on a substrate with
a physical vapor deposition device to form a first layer of
metal film.

The metal film can be used for forming a first layer of metal
layer pattern of the positioning graphic component.

In this step, a sputtering process can be used for depositing
the metal film on the substrate, wherein the metal material can
preferably comprise tantalum, molybdenum, chromium, tita-
niunyaluminum/titanium, molybdenum/tantalum, molybde-
num/tungsten, etc.
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In addition, depending on different products, the film can
be designed in thickness of 500 A, 1000 A, or 1800 A. The
first metal film deposited is shown by the reference number 40
in FIG. 4(a).

In Step (2), aphotoresist material is coated on the first layer
of metal film to form a photoresist layer, and a pattern on a
mask plate is transferred to the photoresist layer with an
exposure device.

It should be noted that a photoresist material is a photosen-
sitive material under ultraviolet irradiation. When ultraviolet
irradiates on the photoresist material through a portion of the
mask plate without graphic components, a portion of the
photoresist material that is irradiated will be subject to chemi-
cal reactions, which is called as exposure. The portion of the
photoresist material where chemical reactions have taken
place is then removed through a process called as develop-
ment by being soaked into a developer solution. After expo-
sure and development, the graphic component on the mask
plate can be transferred to the photoresist material, as shown
in FIG. 4(b), wherein reference number 44 indicates a pho-
toresist layer after development. In this step, the thickness of
the photoresist material can be 1.5 um=+0.5 pm.

Preferably, the pattern on the mask plate includes a sub-
stantial cross. It can be easily understood that other graphic
components can also be included besides the cross.

In Step (3), a portion of the first layer of metal film that is
not covered by the photoresist material is etched through a
wet etching.

This step is a process in which the metal layer is selectively
removed.

Etching generally comprises wet etching, which uses an
etching solution, and dry etching, which uses an etching gas,
and can be selected depending upon the material of the depos-
ited metal in Step (1). Since Step (3) adopts wet etching, a
suitable etching solution should be selected.

The metal layer after being etched is shown in FIG. 4(c),
wherein reference number 40 indicates the first layer of metal
layer pattern, and 44 refers to the photoresist layer.

In Step (4), the photoresist material is removed to obtain
the first layer of metal layer pattern.

As a high molecular material, the photoresist material
plays an assistant role in formation of the metal pattern, and
should be removed thereafter. As shown in FI1G. 4(d), the first
layer of metal layer pattern after removal of the photoresist
material substantially constitutes a cross. So far, the first layer
of' metal layer pattern is formed.

In Step (5), an insulating material is deposited on the first
layer of metal layer pattern formed through a chemical vapor
deposition device to form a layer of insulating film.

The material of the insulating film preferably comprises
silicon nitride. Due to the restriction of the chemical vapor
deposition device, the formed insulating film may cover all,
part, or none of the first layer of metal layer pattern. In the
embodiment as shown in FIG. 4(e), an insulating film 42
covers all of the first layer of metal layer pattern 40.

In Step (6), a metal material is deposited on the insulating
film through using a physical vapor deposition device to form
a second layer of metal film.

In Step (7), a photoresist material is coated on the second
layer of metal film, and the pattern on the mask plate is
transferred to the photoresist material using an exposure
device.

In Step (8), a portion of the second layer of metal film that
is not covered by the photoresist material is etched via wet
etching.
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In Step (9), the photoresist material is removed to obtain a
second layer of metal layer pattern, which is substantially in
the form of a cross.

Through performing the above Steps (6) to (9), formation
of the second layer of metal layer pattern can be accom-
plished. Herein, the more details about the four steps will not
be repeatedly described, since specific implementation
thereof are substantially the same as those of Steps (1) to (4),
respectively.

The graphic component comprising the first layer of metal
layer pattern, the second layer of metal layer pattern, and the
insulating film placed between the two layers of metal layer
patterns is finally used as the positioning graphic component
for substrate detection. As shown in FIG. 4(f), reference num-
bers 40, 41, and 42 represent the first layer of metal layer
pattern of the positioning graphic component, the second
layer of metal layer pattern of the positioning graphic com-
ponent, and the insulating film arranged therebeween, respec-
tively.

FIG. 4(g) shows a perspective view of the positioning
graphic component which substantially takes the form of a
crass graphic component. Furthermore, the used mask plates
comprise the same pattern during manufacture of the posi-
tioning graphic component. Hence, the second layer of metal
layer pattern 41 and the portion of the first layer of metal layer
pattern 40 that has not been etched are of the same size.

Moreover, the method of manufacturing the positioning
graphic component may further relates to forming a semicon-
ductor active layer by a deposition process, forming a channel
protective film by a deposition process, forming the channel
protective film, forming a semiconductor layer doped with
impurities by a deposition process, forming the semiconduc-
tor layer doped with impurities, etc. Since these steps are all
included in manufacturing an array substrate, they will not be
repeatedly described here.

The main problem of an existing positioning graphic com-
ponent (as shown in FIG. 2) lies in that its integrity can be
assured only under the covering of an insulating film, and an
uncovered portion of the component by the insulating film (as
shown in FIG. 3(c)) will be etched during a subsequent etch-
ing step. The incomplete positioning graphic component
would no longer meet the positioning requirements in subse-
quent substrate detection.

However, the positioning graphic component of the present
embodiment is in the form of a cross having two layers of
metal layer patterns. As shown in FIG. 4(f), the component
comprises a first layer of metal layer pattern 40, the insulating
film 42, and a second layer of metal layer pattern 41 from
bottom to top. The embodiments shown in FIGS. 4(a) to 4(g)
are in ideal condition. That is, the first layer of metal layer
pattern is completely covered by the insulating film. Under
this circumstance, the first layer of metal layer pattern can be
protected from being etched in a subsequent etching step. As
such, the completeness of the positioning graphic component
can be guaranteed. Nonetheless, more generally, as a portion
of the first layer of metal layer pattern that has not been
covered by the insulating film is etched, the second layer of
metal layer pattern will be necessary to ensure completeness
of the positioning graphic component, which will be
explained in the following with reference to FIG. 5.

FIG. 5 is a cross-section view of a positioning graphic
component for substrate detection according to one embodi-
ment of the present disclosure.

FIG. 5 indicates that incomplete coverage of a first layer of
metal layer pattern 50 by an insulating film 52 causes a left
portion of the first layer of metal layer pattern 50 to be etched
in a subsequent etching step.
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Afterwards, according to the steps as described above, a
second layer of metal layer pattern is formed above the
incomplete first layer of metal layer pattern in the same size as
the first layer of metal layer pattern.

Specifically, as shown by the reference number 51 in FIG.
5, the deposited second layer of metal layer pattern first fills
up the missing portion of the first layer of metal layer pattern.
In this case, anew metal material is filled on the left side of the
first layer of metal layer pattern that has been etched, forming
a mixed metal layer. Then, the second layer of metal layer
pattern is formed on the first layer of metal layer pattern
which has been filled up.

Moreover, FIG. 5 further illustrates that the insulating film
52 arranged between the two layers of metal layer patterns of
the positioning graphic component does not completely cover
the first layer of metal layer pattern. The insulating film 52,
however, does not affect the integrity of the resulting posi-
tioning graphic component. In the following, the principle
that the completeness of the positioning graphic component
would not be destroyed in subsequent steps will be explained
in detail.

Typically, during manufacture of a TFT LCD array sub-
strate, the wet etching is usually employed for etching a metal
layer, in which different etching solutions are selected for
different metal films. Commonly used etching solutions for
the metal layer include the following mixed liquids:
HF+HNO; (+CH;COOH) (if the metal film to be etched is
molybdenum,  tantalum, or  tungsten), H;PO,+
HNO; (+CH;COOH) (if the metal film to be etched is alumi-
num), and (NH,),Ce(NO;),+HCIO,+H,O (if the metal film
to be etched is chromium). The etching solution commonly
used for non-crystalline silicon is HF+HNO; (+CH,COOH),
and that commonly used for pixel electrodes is HCI+HNO,.

Generally, after formation of the second layer of metal
layer pattern, only the etching of pixel electrodes is to be
performed. Since the etching solution selected for this proce-
dure has no influence on the metal layer, the formed position-
ing graphic component will not be etched. As such, complete-
ness of the component can be assured.

As a result, the positioning graphic component comprising
two layers of metal layer patterns of the present disclosure can
solve the problems in the prior art.

In addition, in order to better ensure the completeness of
the positioning graphic component, an insulating film, such
as an insulating film 53 as shown in FIG. 6, can be further
deposited on the second layer of metal layer pattern.

As can be seen from the above, the method according to the
embodiments of the present disclosure enables a complete
positioning graphic component even when the first layer of
the positioning graphic component is partially etched. Hence,
positioning in subsequent defection of substrate would not be
affected.

It should be noted that although the above embodiments
only explain positioning graphic components comprising two
layers, positioning graphic components comprising more
than two layers of metal layer patterns can be manufactured
also in certain conditions, which can be easily understood.

Although the embodiments disclosed by the present dis-
closure are discussed above, the embodiments are provided
for better understanding of the present disclosure rather than
to limit the present disclosure. Anyone skilled in the art,
without departing from the spirit or scope of the present
disclosure, can make amendments or modification to the
implementing forms and details of the embodiments. Regard-
ing the scope of the present disclosure, however, the scope of
the claims shall prevail.
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The invention claimed is:

1. A method of manufacturing a positioning graphic com-
ponent for substrate detection, comprising at least the follow-
ing steps:

Step (1): depositing a metal material on a substrate to form

a first layer of metal film;

Step (2): coating a photoresist material on the first layer of
metal film, and transferring a pattern on a mask plate to
the photoresist material;

Step (3): etching a portion of the first layer of metal film
that is not covered by the photoresist material;

Step (4): removing the photoresist material to obtain a first
layer of metal layer pattern;

Step (5): depositing an insulating material on the first layer
of metal layer pattern to form a layer of insulating film;

Step (6): depositing a metal material to form a second layer
of metal film on the insulating film;

Step (7): coating a photoresist material on the second layer
of metal film, and transferring the pattern on the mask
plate to the photoresist material;

Step (8): etching a portion of the second layer of metal film
that is not covered by the photoresist material; and

Step (9): removing the photoresist material to obtain a
second layer of metal layer pattern,

wherein the graphic component at least comprising the first
layer of metal layer pattern, the second layer of metal
layer pattern, and the insulating film is used as the posi-
tioning graphic component for substrate detection.
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2. A positioning graphic component for substrate detec-
tion, comprising:

at least two layers of metal layer patterns, and

an insulation layer placed between any two layers of metal

layer patterns,

wherein the positioning graphic component for substrate

detection is manufactured by the method claim 1.

3. The positioning graphic component for substrate detec-
tion of claim 2, wherein the metal layer pattern includes a
Cross.

4. The positioning graphic component for substrate detec-
tion of claim 2, wherein the at least two layers of metal layer
patterns are of the same size.

5. The positioning graphic component for substrate detec-
tion of claim 2, further comprising an insulation layer cover-
ing an outermost layer of the at least two layers of metal layer
patterns.

6. The method of claim 1, further comprising depositing an
insulating material on the second layer of metal layer pattern
to form a layer of insulating film.

7. The method of claim 1, wherein the pattern on the mask
plate comprises a cross.

8. The method of claim 6, wherein the pattern on the mask
plate comprises a cross.

9. The method of claim 7, wherein the portion of the first or
second layer of metal film that is not covered by the photo-
resist material is etched via wet etching.

10. The method of claim 8, wherein the portion of the first
or second layer of metal film that is not covered by the
photoresist material is etched via wet etching.
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